Introduction
In continuation to our work on the synthesis of bioactive spiro heterocycles having an indole ring system (1-10) and fluorine containing indoles (11-15), we have now investigated another fluorine containing spiro system with an oxiran ring at the Since no attention has been paid towards fluorine containing title derivatives, reinvestigation of this reaction with fluorinated indole-2,3-diones yields two diastereomers 2A (3S, 3'S), 2B (3R, 3'R) and3A (3S, 3'R), 3B (3R, 3'S) as compared to earlier reports (22). The NMR spectra of these were not identical, as different chemical shifts have been observed for the diastereotopic protons. We
Vol. 6, No. 2, 2000
One pot synthesis of fluorine containing diastereoisomeric spiro[3H-indol-3,2'-oxiran -2(1 H)-ones and their conversion to 5a
have succeeded in isolating two diastereomers 2A and 3A, each one of which will possess an enantiomer, however, which could not be separated. 
Results and Discussion
The product synthesized by the reaction of indole-2,3-dione (1) These two compounds 2 and 3 showed identical infrared spectra with absorption bands at 1020-1050 and 1240-1250 cm -1 demonstrating the presence of oxirane ring system in both the compounds. The *H NMR spectra of 2 in DMSO-d^ showed characteristic signals for NH at ό 11.10 and CH at 5.62 ppm while in case of 3 signals for NH appeared at d 10.89 and CH at 5.55 ppm. The assignment of NH was confirmed by its disappearance on deuteration. These data provide firm support for the presence of oxirane system in both the compounds. The reasonably intense molecular ion peak in the mass spectra of both 2 and 3 established their molecular weights. Fragmentation patterns of both the compounds are identical. On the basis of these spectral studies the products appear to be diastereomeric pair of Α. Dandia et al.
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spiro[3H-indol-3,2'-oxiran]-2(lH)-ones, 2 and 3, each one of which will have its enantiomeric pair of 2A, 2B and 3A, 3B. However, these could not be separated.
As regards the configuration, the hydrogen atom of the 2-isomer would be expected to be more deshielded than that of the 3-isomer. Accordingly, the 3S, 3 S/3R,3 R configuration was assigned to the'isomer in which the hydrogen atom experienced the greater downfield shift.
A successful conversion of 2 and 3 into 4 and 5 respectively was achieved by reductive cyclization of spiroindolines as compared to earlier observation of formation of indoloquinoline (22 Formation of dihydro indolo [2,3-b] quinolines is further supported by molecular ion peak in the mass spectra of all compounds which were higher than the expected value for the Kobayashi proposed structure (22). Mass spectra of both 4ii and 5ii showed intense molecular ion peaks at m/z 254 confirming molecular weights.
However, the two isomers differs in their fragmentation pattern. Mass spectra afforded relatively abundant fragment ions by loss of the quinoline ring which are of comparatively low abundance or absent in trans analogues. Hence, on the basis of spectral data, the products (4 and 5) obtained from a pair of spiro compounds 2 and 3 identified as non regiospecifk stereoisomeric dihydro indolo quinolines with cis and trans fusion of two rings.
The presence and position of fluorine in all compounds was confirmed by
19
F NMR spectra. Single fluorine attached to indole ring was observed as singlet at ό-115 to -119 and trifluoromethyl groups gave singlets at ό -62.96 ppm.
Experimental
Infrared spectra were recorded on a Perkin Elmer model 557 spectrophotometer in KBr.
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I9 F NMR spectra were recorded on a Jeol FX 90Q
(89.55 MHz) spectrometer in trifluoroacetic acid. Mass spectra were run on a Kratz 30 and 50 mass spectrometer at 70ev. Purity of all compounds was checked by TLC on silica gel plates.
5-FIuoro-3'-(2-nitrophenyI) spiro [3H-indole-3,2'-oxiran]-2(lH)-one (2ii and 3ii)
A suspension of 5-fluoroindole-2.3-dione (1.66 gm, 0.01 mole) in 25 ml absolute ethanol (98%), was added to sodium ethoxide (Na, 0.56 gm in 20 ml absolute ethanol) followed by slow addition of o-nitrobenzyl chloride (1.53gm dissolved in 20ml absolute ethanol) into the above mixture at 5-8°C. The reaction mixture was stirred for 2 hours at room temperature and then acidified with dilute acetic acid. On adding water, the separated precipitate was collected by filtration, washed and dried.
The product appeared to be a mixture of two compounds as determined by TLC over silica gel G using benzene: ethylacetate(l:4) and examination under ultraviolet lamp. The two compounds were separated by fractional crystallization from ethanol.
The first crop obtained was colorless needles 2ii and the filtrate, on keeping for 2-3 days, deposited another brown coloured compound 3ii.
Both compounds were purified by recrystallization from methanol, 2ii
(yield 28%, Mp 190°C); 3ii (yield 28%, Mp 180°C).IR : 3300-3200 (NH), 1730 The reasonably intense molecular ion peak at m/z 300(M + ) in the mass spectra of both 2ii and 3ii established their molecular weights. Fragmentation patterns of both the compounds were identical. MS(70eV): m/z 300 (Μ + , 30%), 255 (12%), 226 (15%), 178 (20%), 165 (70%), 164 (25%), 150 (70%), 137 (50%), 135 (100%).
9-FIuoro-5a,10b-dihydro-5H , 6H-indolo [2,3-b] quinoün-11-one (4ii and 5ii)
A solution of 2ii (1.5gm) in ethanol (2ml) was treated with SnCl 2 (4gm) in conc. HCl (4ml). The reaction mixture was heated for one hour on a water bath and on cooling, poured into aqueous sodium hydroxide (10 ml). The resultant precipitate was filtered and recrystallized from ethanol as red needle shape crystals (yield, 64%,
